Online supplementary Appendix 4
Assessing the impact of the redistribution of unknown education among the defined educational categories: a sensitivity analysis A large proportion of the data for education was missing. Additional tabulations indicated that a majority of individuals belonging to the unknown category were either unemployed or belonged to the lowest income quintile. Therefore, the proportional redistribution of the unknowns across other categories was not justifiable. Assigning the unknowns to the lowest education group was not justifiable either as it would have resulted in an implausible educational composition for the whole population. On the other hand, the exclusion of the records with missing values would have resulted in biased estimates for overall mortality as well as for the net effects of income, for which education was the key confounder. In light of these considerations, we decided to treat the unknown category separately in the main analysis, rather than taking the risk of redistributing a large number of unknowns among the well-defined education categories. However, such a solution could result in a bias in the estimated mortality effects of the three well-defined education categories.
To find out what would happen to the mortality rate ratios of the lower and secondary education categories after a reasonable redistribution of the unknown values, we performed a sensitivity analysis. For the reasons discussed above, we did not rely on simple approaches (complete-case analysis, the proportional redistribution of unknowns, assigning unknowns to the lowest educational category). Instead, the missing observations were imputed using the MICE (Multivariate Imputation by Chained Equations). The algorithm was implemented in R package mice 1 . In short, the method assumed the imputation of unknown values for the variable of interest (education) on the basis of relationships between known education values and other variables (predictors). Among males, the largest share of unknowns was transferred to the lower education group; while among females, the largest share was moved to the secondary education group.
The data presented in Table S2 allow us to compare the age-adjusted effects of education on mortality obtained on the basis of the two datasets: 1) initial (with the unknown category), and 2) after imputation (without the unknown category). Table S2 shows, the redistribution of the unknown educational category did not have a notable influence on the results for males. For females, the relative risk increased slightly in both the secondary and higher categories; i.e., the redistribution strengthened rather than weakened the educational mortality gradient.
